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[#?Ffg3KCDEB] 

•a- -s c twv # ««fi£* *r s c t ^a<t -r v -? 

?m&7ny$. 

slA7im&m&?&Y7>i;x*<DBViJSilfi^tmftZfi\z 
Bijl2il®iaSgPOjlSKSr B ^3rSeHT 

IBtEcD/t y 7 7 ElSSy P y ^ o 
08&yp^i>. 

S 3 t\-Ttl^ 1 ISlcieKODA -y 7 7 Isl!S^'P f„ 

^ p ^fi-^ig«iiHj*s7'p v >? ^ p v <? 

A7jg&£:iIi£llgglJ<h ifcrtSB^tiVC y 7 7 IhISST'P y 

liSSP<D(t-^iiSfil^SJ5:-51tSt(DBtilS/t y 7 7 @SS^ 
P->^^e.^<5iijlliS7'P-y>>gf^^ii>*flg u% gf£ 

(DEK^ -f ^ U icgn-r £ ^ -< ^5 U •> ^ 

H<Dls]«&IS:ii-£?T?f8HC. ifciffilH^Py^fi^ 

mw)®s&zfn y ? £m&<Dwf$im i om&zf u y t> 
s eti£& mm? zcny? w&fr e> tgfiK £ n 5 >> p •> ^ 

*y h<Dmte?ay<7l£i&<D'PIZmzZmmm'&7'cly 

#m<D'pfrt>mm<Dm^mm:m$:%i-z>wz-i <n*y-?7 



gos&i <D®»mmm®zfti£?2>XTy7'£. ifisz® 

JS^-T 7=7 U &tf 851531 1 OE]«&S«E1tffi(cS^t\TiE 

4T'?Yx. ; Ty-?£. hit«^e>aai$n/t/t 

— ->a >Xx7^<h, C©iiiy$2U-y3>^77 
^T^i bntvSal/->3 A> <=> bu 15 P ^ * 

•> h^SfiScf •5&*Pyft£ig#fcBUiH¥Sf**ai5]S& 

8MllhZ.TyZf£. mmmimtliliiXTyT'-VltoiiiTXft 

m£&m-*>£mZwitS.t>Uyfi*.y h©**^L-ffi£ 

-5311 <DX*3.-mmx : ry7'£. 'Ptz< £<bm 

z-T^2>m&\z< mticnyir^y Y^mga-t^f&y 

Pu/^cOKgiS^<D^MlEt\ttBijiE^l Orty? 70S8 
7"P y ^«rl^< fiiJieiUgSyp y 9<D&i$l&?ioT& 2 OD 

lais^itsj&t;^ 2 © i/-f 7 ^ hit«*ftfi£-r -sm i 

W^+i-iSS^^'y^t. Htii5Sl2<OH'7^ 
t> a JiJ ^ tl / 1 7 > - ^ * ffl t \ -5 S9 IE i! @ -> 5 a. U - 

^ p y ffg&omi^mmmmmzmzf^T. m&vm i 
<D^py>>g«S(Dfi#)isfflic>ptLT. -eco^msco 

&?z>m2<Dx*3.-m.mx ; ry7f£, ±x<vm^m2 

?m&*><Dmmm i <r>/^y7 7mikyuy^^%^ 

y*i&&<Dm^mmm£m%zt£-\ <ocyn^m&om^ 
i§mm£<Dmti<ffiwm 2om.i&m&cT\ztiz > &.otm^ 

jlMfil$Wr-5S 2 <E>A •> 7 7 lalJS^P £ $:StR UT 
Buiemi <DlHlSSyPy^i:S#^Tm3roH'7^ h 

EHf«9 ICA-5 cfc p icf -5 ci«fSf^ >^ ;H3«SaJ 

£mmmm&£&t>&&'£ts/*y -? 7ms&yn y^orn 

sEA7Jg15<E>A7j3eB^gS, Huieai^gP(DA^tS??1±^# 

^e^-sjisia^ypy^p^^to^u. msoisjes 
z>'(7 ; ?ijiz&mirz : ?<<75ijmffiz.Ty7°£. mts. 
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E¥SW«6»[aJfc«B<&33 1 (D®&&mm&Ztt&LT 5 
£fT?3l5*;x^ii U-~>3 >*^yZf£. fiuEilSv'H 

ffiEB««MK«<DS(Dtt»tt«:W£©3l 1 O&tefil 

w^fyyt» *4< ^tmtER 1 omaaioff§ 

HefflimrEB«m^ii@fflOSc0te»tt^HuESl CD 
tl«H»yp y *-<DEBE»OfflMlM4ffirE8S 1 OA 

K««^6»aiStifc^5>-^*ffll>*iBEjBffivS 
<t v buE351 (DilEfllBXT-^^i:, ifr ES5 1 OilSH 

B^T-yy&eiiusu mzm i coi§eBoffl *w 

S«iHuEl««^iSEtt<t©»(Oft»«^KrE» i O 

aw«iaTizttofc*jftT©i»Eii 1 6tt^aao>A4 

B^fyyi, BuE«2<DilEWB^T-yy<oe«> hu 
Em i <0fi^«IS(7)m#ilSffi<hBuEiS(i^igffifii<t 

14. huESi 0)«^«»*Oh5EJB 1 OAy77HB7 
□ y^«*»*n*IWEaffiB*^ay*W©**6. 3 
^huES i (Dfi^lSB^fi^iieiffiiHuEBgm^iiS 
B^O&oettffiPffilESK 2 ©flMMKlTCfc* J; 5* 
B*»Sffl**-r<53l 2 (DA y 7 7 □ y ^ 

LT1WE*1 ©BB:/P ffS3?)U>f7 
5 htm«Mt«ll2C!)lill^7»^, *$tf 

[W*91 9 ] i!5ii@l£ap 7*B*lttr««»(0A 
y 7 7 H»y a y * OE»«l±ni«t) JtaicKSS ftT 

6 7is 8 i>rn» i mizum<o*mi*mm® 

»*91 0] BB5-f^5U^*»(DiiffiB»yp 



Jaop}-(DS9EilSia»yp-/^»(c^ 

sa**6 75^9t\-rn^i nicEis<^*»«:*asis 

[fMUSl 1] B»7^^5U^ W— OSBBB?' 
P y ^£«/£-r <5*g8fc<E>A y7 7 BSS^P y * <D(I^ 

iiSfiicD^cDg^&r/s/jxcofi^iigfii^^n^ti t pd 

gmax, t Ddgmin<kUfc£*. -^O^ ( t pdgmax- t pdgm 
in) #31 1 OjRttttJ: U t>*«l\«»ilBHB7n y * 

BttKBOKtt^. 
[fSWOPffl&i&W] 

[0 0 0 1 ] 

BBHOB-r ¥MUM(BMR 
Blcfcrt^^P y^fll*«fttffll4«EMBOBBtt« 
ICBU WIC/Ky7 7BB^ay^flD«A&tf-C-0!)/Xy 
77B»^Py*tfflt^fc*»<*:*«EIBK«iD»«'* 

[0 0 0 2] 

K£*ots«] *mtotmiB\&%km (jut, Lsitt 
EB^imosjaik ^ic— oo^py^fi^iciii^uTaf^ 

*py***i-s«*r**»iccHvc(i. se*^e> 

[00031 09, 10, 1 1 (i, S£3fe<D^Py£;** 

1 0- 1 1 4 9 4^&«B (£IT, ^&fl1 if*) , « 
gfl¥8-2 7 4 2 6 0§&« (JUT, fiJjW2 4t 
*> . SSf 1 0 - 3 3 5 4 7 0^ (JUT* 

[0 0 0 4] Mil &SP0IJ1 (Cli, ^Py^^/U-lZ 
&{fZ>& P y >±<DAy 7 7 (C^tNTS^^A^J 

KiattSHoAy77i:mL/, Bfl&oairtttyoas 

[0 0 0 5] £fc % 4i»l«2(Ctt. ^P7^7'J-?S 

&viz j f'it>mmuTt5i\fz'\\mW)mti F^^/vzmuw 
[0006] miz. tktamsizits tmyzmmzmm 

L/TBf^-raiOffBB-fe^ui. «HffB»-b;Koaj**5 
ItTBftraffl^ttBBtJUA:. nU*BB-tr;Wc^Py 
*mn$:&i&?Z>fcV><D? a y 5rt y77 ir;u<h IC^f 
^EiES (SI) £8EU KEBE««SlcT»&tl 



It O □ y * ic is it £ 0 a y 2 A y y y <r>mtfeM 

ZMVt (S2) U 2nyt>rtv7 7 <DmW]%mzfcC 
> T?ny?/Hy?7(Dm®&j3&nm (S3, S4) t 

z>z.±iz£v. #ny9mn<ox*3.-znmmiz#m 

[0 0 0 7] 

mxi*. ^p^^^*zL-**^eg*Tisat* sic 

12, -ttl-e*Ua**«»6)tlTl\4. U0>U /%y7 7<D 

mz&x icct y ^ p y ^ y u -^tom mm&oft&iz 
tsm&**%.ftv* Ay? r *<b*><D<o\hm=?&&ifiu 
<tu&y rtyyymz&^mznmmmi' 
^zlu-^b y^mffUT^mtmt. §**wic<tfcg; 

[0 0 0 8] £fc, m*&0flM»aBS«»;e£tl&'l* 
RRg£Sx.£ii^lci2, SK±(D^Pu/^(DiRg&^iB 
[0 0 0 9] *5gW<Daftli, L S I (D^Py 

m-^es^ iz *t u t§i iz m -o m t >*&g-e * □ y ^ fi^ 

<hlC&£ 0 

[0 0 1 0] *fgfflGDffeOSW(i. ^P^^^ + zl-$: 
Byfit^tlZm^fcL S I 0Bm*as*««-r*C£ 
[0 0 1 1] 

7®»-7Oy0i* % Art»<hiiEB»«<!:ai*ffl<fc£# 

[0 0 1 2] 3ifz, *5£W<Dik<DL S I fflA*y;7 7 0» 

n*ArtSiiIEBSffl£ffia»<fc*#*. 
■MEA^ffllcliltSnyiAWW^ffiB. BuEiiirtaHciB: 

1(nBiSSHftflto]IBB*H«ffiSffBT 
[0 0 13] coi^ 7nyt?m®toiz^mzroy2 

iz^&ft/zi\m*<D&m&zmmzm±Tz>&mwii&m 
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[0014] asiB»ffl$««-rsig»o!)-©s 

£ p ICf* C £ t>Tt§o 
[0 0 1 5] SEUte* AJl&ffpT+^JlsMmRWgh 

^tt'>fc <<!:*> 1 B*frHMft-fc;U l «T7flWEU ii@ia 

*»*««k«ottiEJ|itt-fe^**^T«wrt- * cfc ? iz u 

Tfccfcl\> MIC, ili*gP*«»<lC0*ia-fe;U^ffi^ffilSE 
[0 0 1 6] *fgf8<7)L S I OiStt^Sli. ^P 

&7ny{7fr*&&2ftZ#ny?m^lzmmUTMft 
-?Z>W&<DWi 1 <D^&7ny{7$:<Pt£< <hfc^frL S I 

t>vK y "7 r leJSSy p y ? <D8uEA*i»<B A2>«? SB,' 
ffiEairtH©ft?S«Jc#te*$tfffi^ 

W£*«9Bu mmo^^^y^uiz^m-r^^^ 

1ELS I <D0&l8:ft£fTe>BSlC, '>&<<hfcjtuE£P*.y 
^®^ffi»@»^Py^<»:«»(DHuiSmi OHB7Py 

^ -e-n-eti <h £ sajt-r g» a* e> «a s n ^ ^ 

hOHilEa-^Py^liacD^fCHiIIEilEBSI 

yp^^gf<D^^e>^oft^ii^ffl^w-r^mi <d/k 

y~? 7 @»yp y ^ '««JR LTJIA BulB LSIOS 
UJktf«E* 1 OlEjffiSgim^lCS^CNTiBgE^ 

<?uy <?mk<sts hue l s i <Dftfi^s»ofi^asfli 
affl^^y^TtttaatifcttEftw^ettom^aiE* 

"ryZft. d^a< tt>fiuE^Py^*y hco^+zi-fl 
^SuE^i ©B»«*MATt\*Ji&(c, m£.<?Uy5 
*y h*«fi8t**EWS^Py^OEBE»03EMBElMi 
S9ES 1 CD/K 777 0SS^P 5/ ^ mjElHlffiyp y 
£<D&&£'i=T? xm 2 OBBSttltfiLKtf X 2(Dl/^7 
-> hltSlSr^fiE-r^S 1 COX+a.-BSX^u/^t. S5 

t^aBuEaE^Silx— S^g^^T-y^t. SuEilffiil 
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slt>Uy2*y h<Z>**zLHia*Hfl!5331 ©SHSfiUUT 

Ml/T, *©^#^g©Sfl2©&tete£&XT<,x.5SI2 
©f P ^S!S«:±T}iaiT-5m 2 ©**a.-JggAT- 
•yZAh. ±T(DB5l2m2 05^P-y>>glSro^tl J E r niC-3 

isi»yp ^^$sn*Huis>i®iesyp ? fn©>f* 

£>. ^KmIIE^2©^P->^^ISOft^-jl@fit<!:HJjiem 
l ©f P f eiScDft^aefit<t©m^Btil5^ 2 ©8US 
ffiJUTlC^^ckp^^agfii^^t-S^ 2 ©Ay 7 7 
IslSST'P <? UTmilSSS 1 <OSSS7"P y f <hg# 

[0 0 1 7] #SgW©ffe© L S I ©ISff 

tut B««^ilSfiilC» LTSf ^©gt^&Brt ICA5 <fc 
OICt^CtMIfex-f ;HalffigP£#tfL S I © 
i8St?jare&r>T. A^gB<tiISii@SSg|i<fcJii7Jg|J£#tf 

A^^^iasg^py^roBiiisA^giJOA^^ga, bu 
ftwm-xmszmmmm&<Dtg^&mmwmts.2>m&<D 

l s i (DSgsifttt-^ft^^ic. fbffiizm 1 ©<i 
^g«s© * iz m&mmmmf a y#m<D*>fre>mm<Dm 
mgmfe&Gtzm i ©Ay^ss^p-;/? *s«u 

TJfAU BUI5L S I©S1 <OB&&*£«l8£toi£-r£ 
•>:/<»:. miieiaft^^U&tfittilEgll ©le]!S}g 
3§s11^ICS^t\TKgiE^$:^l\mi <Dl"(7 0 HfSS 
£ffri)c-f-£iS 1 ©^79 b^y^t. U-fT^hlW 
SS^SftBiii $ tlfcA^ > $#tf flTS©1tl8£ffl I *T 
huISLS I ©HiE|!giI5i->5 ^.U-->a >£fr5i!ii-> 
5 a. U— -> a >Xf'>yi, BuiajiS->5aiU'— ->a > 

^^•>yf?#e>ti/tv5 a. > 3 >mm:frt>m>&m i 

©<i^H&£#fcmiIS |_ S I ©£-{i^3gS8©{i^-iIigfiI 

mmtttaxT y zf-cmta «* n^mn^m mgRvm^m 
i <Dm^m&<DmnmmmtffitzBMmnmmm<Dm<D 

©W*S£¥>J5rf -51111 ©il&Stfg;*^-;/:^. 'Pte< L 
t)H5lElgl ©{I^g«&©{t^Si£ffl<!;mjiSa^{f#jIJl 

14. HuISm 1 <0«^SSlC#^tl-5lHl«SyP-yf OiEM 
!2«i©gMf£lM4BuIE£S 1 ©Ay 7 rSSS^P -y^BS 
< H5IElHj?Syp y^ ©£&£ftoTg!2 ©Ia]ggig|s!1f 18 



StfSS 2©^7f hltfB^fMxVf -531 1 ©ilSigigX 
"ry7t. HtilES2<DL'-1'rO KlffSJ^etttB^tl^t 

BtilS®Sffiit^»£il^^->^<t. SuIEffl 1 ©il&5t 
"iXf'y^i. bu!2^ 1 OjiSiSS^^^^t^UiS 

Mffi£©M©J&*tfii;5<ii5IE8l 1 ©SHSfilJUTlc&oJtBS 

iisfiiiwMcDie^fii^msom 2 ©jfM&ffi^t&sLT^ 
2 © jisjsg^^ y ^©ei^ sfiiBm i ©{t^&i&©<i 

^il&ffi <b m IS i «(t^ii@fil t © g©J6*tffi;W?rS © 
Sf*2©&tete£iS;*-Tl,vS:l§i£l;i. miiEig 1 ©<i^i£S& 
^©miiEgSi © A •> 7 7 Ell&yp y f a*#*tt-5S3IEiI 
mis^^p-^ &©*> ^^giism 1 ©fi^SS© 

{l^ilMfii (tfiijISS ^fl^ ii^fii <!: ©M©lfe*tffl*<B5l5 
ff 2 ©^ftfiilUTIC^S <fc P^:ffl^jiS<S^*-r-5lg 2 
©/'C->7 7 |5]gsy n . > ^^s^L,TmiIESl ©IslKyp 
•^.tlfM, S3©H'7^h^MnS2 

[0 0 18] C©<t^, jl^H^yp^f P^^fig-T'S 
*t»©A >y 7 7 p v >> ©iE^ihltSfc^iilctS 

s-r-5©*<M*ut\„ 

[0 0 19] Bfg^-f^U**, |sl— ©g^iag 

7 P f gf lC^g-*l-g>A y 7 7 HISS^P y t> (OWckm^ 

[0 0 2 0] §!ct\|J. BB5<f^7U*t. PI— ©iSgliSI 
IT' P y f f¥£«fi£-f-5*g»©/'C 7 7 lalSgy P y 5<D 

t pdgmax, t pdgmini L/fc<h#. -t©M (tpdgmax-t 
pdgmin) 1 ©^Wi«fc U *>7C#t\*Si!ijlMiasyp 

[0 0 2 1 ] 

[HW©IIJ6©Jf$fi|] ;^IC. *fg^©HSSff$^lcotxT 

[0 0 2 2] S-T. *^©S1 ©HSSffj^©/t->7 7 
®&Z/ny!? (JUT, BFBi«) ©^-C«fi!t$tl 
•Sil^KSyP-yf SMCOOTIfiW-r&o @1li. d© 

asias^p 7f picfc(7-5ttiigp#©ffiB&«j££;s-r 

[0 0 2 3] 01 *fg«8©Sg1 ©HiffiJB 

^© b f BomsT-mniZHzmmfflmzfa y t> m<o^ 

ilSP» (JUT. BFBCW) 1 0 011 A7Jgpi<h 

ji@i@BSP2 <tai7jgP3A^e»ffifi)c*nro-5. 

[0 0 2 4] «x.(l A7JSB1 ^©7-fXPMOS 
i:NMOS^e>«:-5lg 1 ©-<>A-f (JUT. INV1 
T^fiJtU. ai:fiaS3£-E-ft-etaa<k<S-fo3£?iJ 
IC^^ ht PMOStNMOS frt>t£2>M 3 ©>f WC 
(JUT. I NV34«) T^fiJcU. il®SSgP2 
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£PMOS<hNMOS(Dl§£m$fi ( I N V 2 1 — I N V 
2 mm) m^XmStLXi\^> 0 SE-pT. C<D B F B 

N V 2 1 - I N V 2 m-ttl-etlO PMOSiNMOS?: 
[0 0 2 5] fflXli. CCD BFBC1 00 <0HjSc£fflO 

[0 0 2 6] B2I1 k = 3, m= 2 CDi§^<0 B F B C 

1 0 0(DflmK7^ hyt^->OffiJ-C*^>o 

[0 0 2 7] S2^#K§f <5£. C(£B F B C 1 0 0<D 
A^Jgfl 101(4PMOS11<hNMOS31 <i:"Cai5£5 
ftfc I NV 1 £>&ttU. HlMRl 0 3ttafcMlc:ifc«S+l 

£:3<i<opmos i 4, is, i 6t. Hi;<afe5!i«a 

$tl^3iONMOS 3 4, 3 5, 3 6 £T«J5£$tt;t 

«/SgglT£>£ I N V 2 1 ##tf PMOS12, NMO 
S32£, I N V 2 2 tfifiti PMOSI 3 , NMO S3 

3&mi\T. pmosi 2, i 3&mmmi>s NMO 

S 3 2, 3 3<bmmiZft?mmisT. PMOSI 2, 1 
3<bNMOS32, 3 3 (C<fc U -f LT I \ 

[0 0 2 8] cfcU**»(ci4. PMOSI 1 , 1 2<D#: 
iIV-Affi§tfS@1 IS, PMOS 1 3, 1 4<D±tilV 
-XttitiSl 3S, PMOSI 5, 1 6<£>ttiiV-;* 

ffiife^ai 5S(4, ***n=i>*^ k?l (jut, ch 

£>) 11CS, 1 3 C S, 15C s^u-co-m 
(VDD) EI6 9 1 rcftlKStl. NMOS3 1, 
3 2(DftilV-^ffi|fc^ia3 1 S, NMOS33, 34 
CO*iiV-^ffi|fc^igE3 3 S, NMOS35, 3 6 <D& 

iiV"^sttt»«3 5 sr4*n-encH 3 i c s, 33 

CS, 3 5CS^LTl\-rtlt)S*fe.(GND) Ett 9 

2 lzmm£tlTl\Z> 0 &fz. PMOSI 1-1 60S^ 
-hlI<!:NMOS3 1-3 6(DS^-Kfill PM 
OS1 ld:NMOS31 f PMOSI 2iNMOS3 
2, PMOS 1 3£NMOS 3 3, PMOSI 4 <b N M 
OS34, PMOS 1 5£NMOS 3 5, PMOS16 
i:NMOS3 6^ *ft*h«iU«^J 'J □ >E« 5 
1, 52, 53, 54, 55, 5 6 IC«fc U #«JfiKSn 
Tl^o W\Z % PMOSI 1, 14, 15, 1 6 

U-f >J£f*fiWjE'1 ID, 1 4D, 1 5D, 1 6D(hNM 
OS3 1, 3 4, 3 5, 3 6 0#KK >ttttflM 3 1 



D, 34D, 3 5 D, 3 6 D(4, PMOSI 1 iNMO 

5 3 1 #CH 1 1 CD£CH 3 1 CD^frUT, PMO 
SI 4<hNMOS3 4RH 1 4CD<i:CH 3 4CD^ 
^UT, PMOSI 5£NMOS3 5^CH 1 5 C D <t 
CH35CD^LT, PMOSI 6<hNMOS36# 
CH 1 6CD<fcCH3 6CD^lt, tt^tWfLtt 
SI &BESBTJBfiE$+l^E«S6 1 , 6 4, 6 5, 6 
6lC<fcU*attttS*lTl\*. ft, «2BEiB9 1 <h£tfe 
E8|9 2(4, 'M<it)BFB1 1 0rtTte«X.liSl 

[0 0 2 9] COBFB1 1 0^8^5(1 PMO 

SI 1 £ N M O S 3 1 <D<?~ &mmwtTz>7£ u 

~>'J3>E8|5 1 ±(ZCH 5 1 C P^UTHMtiJS 
1 &«EJgJlT»/dt£+lTfciJ, ffi*>«6*7tt, • 

EJg6 4, 6 5, 6 6 7*- (VH) 

6 4 V, 6 5 V, 6 6V*^UT*aS»-r*«jLtf* 

2*«ia«ji.-e}Ej5ic*nfciEi88 i TM$nri\So 

[0 0 3 0] A*jSP 1 0 1 <£a*^«-C&£Eig 6 1 <t. 
ai*)g&l 0 3CDA**ffiT&£E|g8 8<h£. S&iSSIgfl 
102i:^tl§PMOS12, 13£NMOS32, 

3 3£&£<D<j:oizitisTmmTz>fr\zj:v. a&m^ 

[0 0 3 1 ] frlZ. 020BFBC1 00 *ftiig3<h 

u tti^(i^coiiS*A^fi^c7)fisic^UTJSg^-t± 

fc«^©iIK«*^P y ^S¥£«i/Sirs B FB CO Jlttft 

[003 2] S3 (4. BFBC100 £g|C Ufzm 1 CO 
B F B<om»&1Stl"<7 0 h/1*-> (a) £*COH<ffi 

[Hisss ( b ) r& u , a 4 14, b f b c i oo zmiz u 

fc*i$>BFB<fc*WBJBtt f KB^tm, A2j*b5^, it* 

tt^-otta, A*i«4:aj*aia>L"f 7* h/t*->, a 

<0*#g&£m 2 <D B F B ©EttfflRU-f 7 h/t* - 
> (a) <h*CD^<ffi0«S0 (b) 

[0 0 3 3] m3&&ffiTZ>£. CCO B F B 1 1 0COA 
^9*1 1 1 14 PMO S 1 1 iNMO S 3 1 <h"C«J5£$tl 
ft I NVlfrftftU, as:fc«l 1 3(436M(c»«*tl>t 

3<iC0PMOS14, 15, l 6<k. R|i;<afeyiJJS8!$ 
+l*:3<l(ONMOS 3 4, 3 5, 3 6 <h"C$liJ55t$tl»^ I 

NV3MftoW*. ffiEBIttVl 1 211 1 

f&WmT'fcZ I N V 2 1 ^tfePMOS 1 2, NMOS 

3 2<h, I N V2 2tftGPMOS 1 3, NMOS 3 3 
SJBUT. PMOSI 2, 1 3$»iJg^L, NMOS 

32, 3 3*>mmzmmmisT. pmosi 2, 13 

£NMOS 3 2, 3 3 (C<fc U -f LT(^ 
[0 0 3 4] cfcU^ttftlCte. PMOSI 1 , 1 2 CO# 

»v-*t£iMi«i is, pmos i 3, i 4<ottiiv 

-AfttfclgJgn 3 S, PMOS 15, 1 6CO^iiV-^ 
ffififcatt 1 5 S (4. ftlfnc HI ICS, 1 3 C S , 
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1 5 c s z<frLTi\-fti*>nM&m9 1 iz&mzn. n 

MOS3 1, 3 2©&fflV-*ffift«iS3 1 S, NMO 
^ S 3 3, 3 4<^)*iiV-^l£UtfiiiS3 3 S, NMO S3 
5, 3 6<DftfflV-Xffigfc^S3 5 Sli^tvetaCH 3 
ICS, 3 3CS, 3 5 C S*frL,Tl*rtlt>»ttEI6 
9 2 IClgfi!$tlTO£>o PMOS 1 1—1 6 <D& 

Kli<i:NMO S 3 1 -3 h«ffili, P 

MOS11£NMOS31, PMOS12£NMOS3 
2, PMOS13£NMOS33, PMOS1 4<hNM 
OS34, PMOS 1 5 <hNMOS 3 5, PMOS1 6 
<tNMOS36^ *rtl j eftmz.l£7£V •> U □ >E» 5 
1, 52, 53, 54, 55, 5 6 lC«fc U ttJiS^^tl 
Tt^-5o JEIC, PMOS1 1-1 6^SKl/^>ffiii[i 
®1 1 D-1 6DtNMOS31-3 6<D&Kl/-Oi£ 
3 1 D—3 6 Dli, PMOS1 1<tNMOS31 
#CH 1 1 CDiCH 3 1 CD^LT, PMOS12 
£NMOS32#CH1 2CDiCH32CD^L 
T, PMOS 1 3tN.MO.S3 3#CH 1 3CD<tCH 
3 3CD^LT, PMOS14<tNMOS3 4^CH 
1 4CDtCH34CD^UT, PMOS1 5tNM 
OS 3 5#CH 1 5CD<hCH35 CD^UT, PM 
OS1 6<fcNMOS 3 6^CH 1 6CDiCH36CD 

^ut, -tti-pnw^tfx i ^m^m-cmm^nrz 

El®6 1, 62, 63, 64, 65, 6 6 IC cfc U ^iiS 
^£*TlN£o ft, *3KEflk9 1 <hg*feiH«g9 2 it. '> 

t^B f b i i o prvitmzii m 1 ±mmmmxm 

[0035] CC0BFB1 1 0 <D \1}V&=f- Sit. P M O 

si 1 1 n m o s 3 1 coy- hmmz&mmmitztf u 

•>U3>E«5 1 ±IC, WAtfCH 5 1 C P^^hUTS 
fc, m*«?-7tt, EI&6 4, 6 5, 6 6 ^nftlV 

H6 4v, 6 5v, e evzftuT&mmmTzmxii 

[0 0 3 6] A*)g|5 1 1 1 ©ai*«Tfe«E« 6 1 (4. 
VH6 1 V€r^UT^2^MI£^HT f ff$fi!c$n^:iS^8 
3<kSWU I£|g8 3teffS1 &HEiM-CJ£jS£tift:E 
ti7 2, 7 3 tftlftlVH7 2V, 7 3V£^UTjg 
^(CK|g7 2, 7 3(4^tl-?nCH 5 2 C P, 5 
3CP*^UT#U'>U3>E«5 2, 5 3<hSSILT 
t^o TtSit>?>. SBBKflll'l 2IC#£n<5>PMOS 
12, 1 3<bNMOS32; 3 3 CDS-^- 
X, A*JgM 1 1 <Oa3^«ST-fe^E«6 1 fzJMBStlT 

[0 0 3 7] PMOS1 2tNMOS32 K 

^>ltlSa«12D, 3 2 D-effiRT&Ett6 2 <b, 
PMOS1 3<hNMOS33 <D& K U-< >l£li^ 1 3 

d, 3 3 o^mmT^me 31*. tn-env h 6 2 v 

<t V H 6 3 V^LTS 2 ftHB8JlTfl3l&3ft*:Ett 
8 4<!:ttffiUilSmffi1 1 2©£il^t^^Tt^ e 



MICC<0E^8 414, aS*»l' 1 3(D7tfiJf>»J=l>Ellg 
54, 55, 56<fcCH54CP, 5 5CP, 56CP 

7 4, 7 5, 7 6(t-tnftlVH7 4V, 75V, 76 
V^lTSgL/Tt\§ e TUt>t>. BirtHM 1 3£*g 
J5S*r<5 PMO S 1 4, 15, 1 6MNMOS34, 3 
5, 3 6(D#y-hmS^TilSl@®gI5l 1 2<D&?1 

[0 0 3 8] fclZ. B F B 1 2 0lZOt\T, 0 4 £#RB 
UTMt^c BL 04IC*SC\T. h5>v*X2\ E 
ML CH, VHIC^OTte, iStlHlDfilfiJcliCOO 

[0039] BFB1 2 0<DA*»gM 2 1 £05*181*1 2 
3(CO(,\T(4, -ttl-eh, B F B 1 1 0COA*}gPl 1 1 £ 
fcb*8R1 1 3<h^<l^-lc;££<fc?lcm&£nTl\£0 

Tittwii^^-r^o ismsi 2 2(cointi4. pm 

OS 1 2 <DKU*f 1 2 DtfCH 1 2CD^ 

UTSSEJg9 1 lcjggg£*l, NMOS32(DKI/-<> 
ffilft^llt3 2 D^CH 3 2 CD^:^UXS*i£^9 2 IZ 

mmzti. b f b i i o-cmft>tixi\/twim6 ztm 

<&oTO-5o fcL iHSHBffl 2 2 cfcaj^SBi 2 
3 8 514. EJg6 3 <t V H 6 3 V£fl\U 

TgJg|-r^<!:*lZ, KJg74, 7 5, 7 6<t^n^tlV 
H7 4V, 7 5 V, 7 6V^LTgg(,TtWc(tt 

[0040] b f b i i o cois^ians? i i 

2 Tit. PMOS 12, 13<hNMOS32, 3 3^f 

U BFB1 2 0Tte, il^iBSSPl 2 2-CH^[Cf^ffl 
t*^h7>yX^^PMOS 1 3iNMOS3 3fc'lt 

t, -5-<DiEi(ifig*i/^B f b i i o (om&mmm i i 20 

IBSMg^CDI /2 (C&oTfcU . fWBFBl 200 

Ill^BFBI 1 0ICJt^T*£<£roTO£o 

*k BFB11 OtBFBI 2 0 tit. 7Uy2<Dftl& 

mvt, ^tm. A/ftjim*<DiiLm. x^m^m. mm 

mt>m&±< PI— IK BFB1 1 0 <h B F B 1 20 

^i3»^^TE«Elttljt««t^auTfewr<. i\-r 

<t;0*T*£o U^*>, COBFB ^JPA$tiTt^-i>jSSS 
[0 0 4 1 ] fa, ±»tf>!SJ6JB«g-C(i, A*}gp, j!SH 

bfbii ■Jny&omzittt, x/fc-nnfrv) 

tt*S*t<H-i:t*i^5l«I©Birt'C, A*) 
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*>!§]— iiSIHS^O y^SMcH-fSB FBOyP-y^O 
M&mVi, ^t ! ,£. 7Uy>7 ©A/aj^Sffi^&g^-SlC 

-rs<t3t(c. A^£aj*a$£isjffi-rsh7 >>?**© 

^r;£, ^P-y^rtTWiEB^fSl-lc-ftUfJUN,, 

©it**^ -^(Dsmmm? □ -y ^gf-cm 

[0 0 4 2] Alz. *?gf!S©8S 2 ©HJSJBfli© LSI© 
10 0 4 3] m 5 IJ. #HS6JB<1© L S I ©IStt^JScD 

[0 0 4 4] H5£#BB-r-5<fc. $I%il(DLS I© 

0t. Z.<D^&z>-i y^'J^ffiOT. ^P-yi7*<yh£ 

5$1©BF B£3HRbTl? AU L S I (Ofg 1 ©Big 
SS!1t«€;ftfi£-r-Sm 1 W|sll8ISIt^T-->ys 2 0<h. 
aH^f^ ©HffiJSJililHSiilcgcJOTiHfS 

7-5 l-^-yT'S 3 0<h. fill ©1^72 h-1t«^e>tt 
ajSn/t/t^^-^^^tf^rScolWffi^ffllxTL S I© 
^ISIUS® -> £ a. !✓ - -> 3 5> mEH gji -> £ a. U- 

>^T7^s 4 oTie>nt->sai/->a>es^e 
mmmz ©*t«m t tfc&ir .5 <t * fc * p -y * * 

•y h©X*a.-£f9rg©g|1 ©&tetiI<!:J±i£U*-f 5> 

s6ot, ^-rs^^x^-^aisnfcii^ij, k§ 

iEM5©gM£«SUTm 2 OSflMKflEflNB&tf ff 2©K 
7£ hm«€:^fi!c-r-5^ 1 ©^i-II^T77S 7 

ot. ^<it)^P"^^yh©^+2-«5ii©i 

S7 0<t, HIS|!£jIig->SiU— : /3>7f77S 4 0 

<t. siiitsttai^x^ys 5 oi, mio^^i-it 

mx^yZfS 6 0<h£|*yiiU 3>T©^-fS>^l7 
-**»^$tlfc^-C. C©<t£©2lISi!liI®->=- aU 
-->3>©J3^£tea5£tt£:>P-y;>*-y h*«fi£-T 
•SS-^ □ -y ^Jg«g©fi^iIJ£<iI#. /3fS©ffl 1 ©4> P -y 
*IS«8©<i^ig&fiItC*tUT. f©i«!Big©S2©I 



•y^JllSoUT. ^E^2©^P-y^^«S©ts-^jiM<i 
£3! 1 CD* -y P ^g«S©ft^)lS<l<!:<7)MA^ 2 ©SMS 

<u^Tic«:^i p &<i^ni@<S£*-r -am 2©bfbs 

SIR L/TilSS 2 ©:5? P -y ^SSS'f'WfS 1 ©B F Bil 
§MTI3©K79 hfMMt-5g2©X*a 

[0 0 4 5] CWt&fttf&WjlttM&iamc-p^ 

[0 0 4 6] (Si. fatttt&L S I lZW*2ftTl\%2 a 
•y^**a-©g*^l&fii€:m2©J£t&fiItsk<*:U 3? 
1 ©&te<i£ t skeO (^tsk) it5. C©mi©8!te 
fit t skeOti. SHOW 1 , 2, 3 (ClB^$tlTl>-g>^;i^ 
^frSE??© 2 U v >? * * a. I ^Ttt&Wg 

a iciifiJcT-7* 5 * * a -{iic^s-r -5<o^»* u t n„ 

[0 0 4 7] 7^77iJfi^T77"S1 0T> 

/5rll© L S I ©tatKC^gft. fl^iI@<i#S>3:-51ggt 
©B F B^^^-SjlSPISyP-y^gf^gt+L. J9fS© 

nj&^-i'y^'jtcgg-r-s. c©i#» is)— ©jisia^ 
^p-y^ifics-r^s-B f BiiiN^ntA^BPiiiiSia 

sstfiEgiejugtitnia. A*jS5©h^>v**©ra 

tt, EB. MlcA^^ttSS^A^i^g 

Hl^igP©h^>vX^©Jf5tt, iEg, MIC 

iSSSP©§iSift^P— TSoT, jl®iillgB©(i^il 
igfil©*^>5:-5. C©<h^. I=l-jl^l@^yp-y^i¥ 
©+T. g/J^©^i^jl®ffl«:*t-•5 B F B©ff^-iiS(il 
£ t pdgmin, ^©fl^iiJgfil^W-r-S B F B<DiS^S 
5SM«:tpdgniax<!:L.fci€r. -5"©^ ( t pdgmax - t pdgra 
in) =tcrmax1 (Mmmm^a y ^l¥©S^il@iaS 
S) mi ©^ffltskeOJU±i:^:-5WJaiiiSPSy 
P-yf P«:#tJ <£. Picric <tA«a*Ul\. 

mmmmzrnyzmwp-v, ^©bfbicwlt, « 

^•ilSfiB©^/)^ 2 ©flitefil t sktUTt^-Sffe© B F B 

*^!^^>t*^?^t■r5«kplc^^l•rs©^M^ul^„ mic; is 

M^-«±T©B F Broyp-y^rtlEJgmi^S^^iES 
^©ffi^SI^ICS^CNT. EBi2tg^±fiillS$SS 

[0 0 4 8] ;*ic, mi ©laistgthx^^ys 2 or. 

C©@«8^f ij €:ffltNTfilfil©SfiE€ll^-r-5 L S 
I ©@«S^:ft£fiP. C©i^. 'M<it^Py^f 
^!Bia@g&;7Q-y : i7 < »:Jggt©gn ©ls]«8^P -y t>-?-tl^ 
+l<t*^-r-g>^P-y^^«/ h$:ffifi!crS^P-y^SIS 
©*IC. Si ©^ftffi t skeO^Sxf)§^jl@iSSa t 
crmaxl^-r-SiligiaSIZT'a -y^>P2 0 0©«f fr<bWi%. 

ls i ©m 1 <z>®&mmmmzwai?2>. cc-ri*. m 

1 ©BFBi l/T, ®^l@S^P-y^S¥2 0 0©*-pff 
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m&mm<m'\\<DB f b 2 0 i #3tR, m A$n/tt>tf> 

y**y h<Dim&. me (a) <D£? lzmZtlfc*b<D 

1 tm&Omi <Dm&7Uytr 7 0 1-7 0 6 "ttl^tl 
t&mmtZZny&^y h3 0 O^ffijS-T^^P^^ 
g*S3 0 1 -3 0 + S 1 OB F B 2 0 1 £*f A 
OIeJIS«3gimS^fi£^nTtN^ e ft, S1 1 <£> 
B F B 2 0 1 OSAttgli, □ y 3 0 1-3 

0 6igg, mc\^x^<t^i <nm&7uyt i o i - 

7 0 6(OfflitulCjiA$tl£o SAc. ^TPxEliL^O 

y»BE « £THSS <* tlfc t> <D £ T £ . 
[0 0 4 9] ;*ic, m^ou^TO h^vzfs 3 0 

E«E«tmv mi ©l/-f7 5 hlt^^rftJffi-r^o 
[0 0 5 0] ftd, IHE«aK5/Sil/-S/3>^T-y 

v3>(SS^b^a7^*7 h 3 0 0 &<£ti&m&<Dm 
[0 0 5 1 ] ftlZ. §51 (D^ + i-aB^S/^S 6 0 
Rt«iftl:^D!y**y h 3 0 0CD**zL-<lt sknO 

*m i oiifti t skeotttRu -tn-ttioattfflsa 

[0 0 5 2] Ctf>SI1 ^ + 2-«i^f 6 OT 

#*5>yx5-#*tts*ifciiAi;j:. 

UTffl 2 OBftSJRtim&tf £ 2<DI/-f75 hflWtf* 
fi£"T^o ffiU 5l>tt<£fc£Py£*y h 3 0 OfCjfA 
StlTt**SM <DB F B 2 0 1 Oi L,»*te?7fo«:t*.fc 
PlCL, BB^Dy^ 6 1 0, 6 2 0, 6 3 0OiUf 

[0 0 5 3] C0>«. C<0«2<DH»&tt1ff«£ffi2 0) 

>xfy^s 4 o, iBUMUiilj^f y^s 5 o, m^ 

(D**=L-mm*Tv7S 6 0 <hC(D3! 1 <D^^zl-|@ 

esrcavsr. 

[0 0 5 4] 06 (b) it. *107+2-«B^fs/ 
6 OT'iT^^fS >^X^-^< ^o^c^X'CO 
y^*^ K 3 0 0O«ffitStBT*5. RttWlC 
It BB7Dy^ 6 1 0, 6 2 0, 6 3 0 ^JVfttlH] 
8?Q^ 6 1 1, 6 2 1, 6 3 1 ICftKEStt, >P*; 
^gf&3 0 1-30 Stfi&Uy&mtttZ 1 1-31 6 fC 



^lE^n^^ot-r^o com^Tit. sicobfb 

2 0 1 OiLS^UTfel^n^o 
[0 0 5 5] COi$COllE«iigvSiU— >g>e 

*^6*{issnfcft^Qy^«»3 ii-3i e<omn 

-3 1 6(D*"C. »ay»8B3 1 1 CO(i#ii®ffl^e 
*<hU c<D^n-/^jg«S3 i i ^Si o^Py^g» 

(S3 1 3, 31 5, 3 1 6^«MJ$tl/!:*>(D<hr^o 
[0 0 5 6] *2©X*a-»^fy^S 9 0 

miO^P7^g§T^^P7^83 1 1 

«Atf*'Dy#BR3 1 3CD{f^H@fil<hCD^^mai-r 
-So KIC1EIB7Q7»R2 0 0 iC^Stl* B FB<D 
«t>*>S % B F B 2 0 1 ©«*BttttlZCG>«*ilDjLfc«i 
UTTMOBfcflilMMfflM***-* B F B 2 0 3 * 
^L^*_<5>^£ B F B <k *2©*Py* 
»BiUTttUiStlTl\*ffe<O^Py^ 3 1 5, 316 
[Cr>t\Tt)|5j«|lCLT. ^JVftlB F B 2 0 5, 2 0 6 
£StRU ?ny&&&3 13, 3 15, 3 1 6 4>IC» 
A£*lTt\£: BFB201.^ *tl-Ztl B F B 2 0 3 , 
2 0 5, 2 0 6 tm^UXTm2(Dly>CTO hmm^ 

(c) it. g^cDX+j.-fBS^y^S 9 0^7U 
tttif*'C<D. ^P7^*7 h 3 0 O0iM^t0T$) 

[0057] mmm^yay^mtuT. §*iisiag 

fitcrmaxlX^ B 1 t skeO£jg;t, So^^tl 

§ffi^BFBic«L/T, m^mmm<Dm&m 2 cdjs« 
fit skJUTt^-sffeoB f B^r^s-r^ctpicuT 

m(SL/T*5(ttf, C<2^SIC<fctJ>>Py^*-/ h 3 0 0 

<Dx*D.-m&m 2 <Dm&m t skiyTic-egr^o 

[0 0 5 8] hW^^^^ys 

1 0 0T\ S3(OK 7 9 hlWBICWUT* «ffS<0Stt 

^ )uaaiffl«c e - AnuKBXfflcostt u -< 7 9 

h«3il£ft/i)cU ^it^^T^^o ft. !fl2(a*+zL- 
51B^7^^^S8 0T\ S2C0^P^^gS&^a£U$n 

0 &nmi,fzm*-c<Dm%i<Dm 2<o\y^TO n»a*^ 

[0 0 5 9] ;^IC, *^W<D^ 3 <DM&mm<D L S I <D 

[0060] m 7 it. *mm&m<D l s i on^mo 

^MLS Hi. »Sin&fl48B0!)ffl§lS«llll 
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• [0 0 6 1 ] S7^#g8-r-5<ts *HSSfl$fii© L S I Wi 

s&^^^7'jiz^mT^>^^^^>jmmx^y ys i 1 
uxif au, l s i ©ss i oiass^itais^figrsm 

1 ©0&&J£1tffiICS^UTiE©i21g£fTUJg 1 ©L~f 
7 5 Mf^f^fig-rS^ 1 ©U-<7£ h^T2/^S 3 1 

mi h«^t>«ai$tifc/t7>- : s'* 

t&BiSCBS^fflUTLS I ©fSEHjS®->Sa.U- 

ftmttm-rztmzm i ©«^g«s©ft^iisfii<!: i 
u*^s>^x5-©w»£¥ijs-r-5§ii ommmrn* 

x'^se i <t. SV^x^-a^a^n/til^- 
2©u^7<? hit s^jst-^^ i (DmmmmxTV? 
S7ii, 4>&< £t>ss i (Dm^iss&omnmmmt g 

«fl^iI@fiI©M©t&*Hi;&<3? 1 ©8H&<SiUTIC/S:.5£ 

i/Sai/->3W^s4 1 1, ji^m^aai^x 

•>ys 5 1 <h, Si 1 ©jiSStgXx'>y S 6 1 ££»y 
»U ±T<Dt"( S.>?3L?-t)mm2tl£.m&V. Z 
© <t ^ ©HiEJililSl -> 5 a. U - -> 3 >©^^ t> JiJ * 
tlfcSfl 1 ©fl#g«8©<f^lilj£{il<!: i^«^S@fiti© 

2 ©gus<i<kitts u^-rs >cf^-<DmM^m 
WT&'m2<Dm.m$m*Tvzfs 8 1 <t. £2©ii@«g 
^f'^s 8 1 ©ts^ si i cotmmmcomnmmm 

«t B^m^jiSfiI<l:©^©l6«M»<^©|| 2 ©jlftfiS 
S:ie^.Ti^ii^ii. mi ©{i^-J£ffi'p©gn ©Ay? 

SlSi ©«^SS©«^il@<l<t g^fi^iljgffi 

t (Dmoi&ftmtfim 2 © jitsfliiuT ic * -a «t ? ^«^a 

Ste^W-T S3! 2 ©A 777 □ <y i> UT3I 

fffi£t--5m2©iUlliSX5 : --y^ , S 9 1 *gfi££ 

[0062] c©isif-7i;±©B<*a*i^:i!)f^ic^(,\ 
[0 0 6 3] @8IJ. -5 L S I ©tw 

m^jis^p B iA^s $ n*c g ^m^iiji^ 

F4lC«LTfl)ig©^^artlcA-5C«t^g^:mi © 
«^fS8©^3£M/«i:7P->^l3T-&£>. *HJ6^©g 



H-7?;£t>S*MlCli§| 2 ©HS£JEfi!©i8:ft7*i£ <tPl«lT- 
[0 0 6 4] |Sh C©35 1 ©m^S8©(t#ilJl^$ 

tdo. ^tbWi^tstiftBi^mnmmmrm^TdQ. mmo 

mi ©8Hg{I£ 1 a1, 3!2©gttSli-e£-5P.M£ taO 

taD tUcit. 
TdO- t aO^ t dO^TdO+ t aO 
(CA-5J: ?> IC-T-5 C <k^«)e>nTl>-5 t)©<fr-5. 
[0 0 6 5] ^©HJgJBdtPUi. 

ii^f-y^s 1 i t> mm<DL s i ©iftn-iciiistt. 

<i#ilS<S*<S^:-5^a© B F B*^^:-5jl@iaSyP 
•y*P£KttU WS©0JS5-f y^'Jfcg^-r-S. 3! 
2©RJ6JBte©l(iWlzfc(t-5 tsk, t skeO£-?-n-? n 2 

tao, 2 tauzm&m?Lftii. m2<Dmt^mm<D^^y 

7VW»XT-y7S 1 0 t±< P) CT-&-5©-?. 88112 

[0 0 6 6] jfcic, m i QB&ttit^T-^ys 2 1 t. 
c©0»5-f^ u zm^xmwv&mznm-rz l s 

l ©Ial«Sg:lt€:iT5. c©<h£. laJSS^P t> 6 5 0 , 
660, 670, 680, 6 9 0 £#t>S& 1 ©ff-^gSS 
4 0 0©«t>ic. 31 1 ©Jtt&<Sta1£&xS^:*:iIj£ilBg 
fi t crmax14:Wt" •SjiSiasyP 2 5 O©**^ 

f3f^©{i^jISfiI£Wr'53l 1 © B F B £gff? UTJf A 
L S I (Dm 1 ©@»!£SI1t«^fi!t-r-5. CCT 

mi © b f b <t ux. mmmm7nv$m2 5 0© 

^T-g*©ff-^il@fitTbmax$:^r-r-5 B F B 2 5 9 
*k m2©HJ6JBSI©li^ < !:PI«l. ii^©lel«S^«^ 

*>©<t-r-So 

[0 0 6 7] ;>:ic. ^1 ©Uf7^ ^t-^S 3 1 

Xs m&^^y^vTscam 1 omssmmmmcm^x 
Rm.Km^m\ mi ©u-<7^ hit^^fig-r-s., c 

©<t#m 1 ©«-^g»4 0 0©#@87P7^ 6 5 0, 
6 6 0, 6 7 0, 6 8 0, 6 9 OS^ffASnTl^^S 

1 © b f b 2 5 9 ©paii. zrn y ?r$mmmmm& i o 

1 ~7 0 5X&m£ftfc *><Mi -t 5. @8 (a) |J, C 

©Btjrc©, m i ©«^«S4 o o©ia«ayp y$ 

[0 0 6 8] ;*|C. HiHtgjl@->=3.U— ->3 

^s4it. iHiis^'f 7?v, m i om&mmmm. m 

l\T. SgLS I ©Hi£^il@->5aU-->3>^^ 
t^. *©)lSif^tta5^.7 i '>ys 5 1 fC©->$2l/- 

-> 3 >s^^t.m 1 ©m^gss 4oo Sr^^s-sis©^ 

[oo6 9] ;^ic. mi (Dmmmm^Tvzrs s 1 x\ 
a tu $ nfc&g&©<i^i!M<ii£ ^©Jtteffi <t itKf 
-stfticm i ©fi^8S4 oooii ©fi^iiM^ t 

s1<hg<l«^i!@B$P3TdO©g©|&tt®£gitiUTJg i 



( 11 ) ^182001-332693 



* [007 o] c<&g5i <DmmmmxTy7$ 6 i 

£ e fflU *fc<£fe*l <D«*«»4 0 OlC»A*tl 
Tl\£g5 1 (DBFB 2 5 9 (E^LIi^liftto&Ocfc P IC 
U IstfS^P 6 5 0, 6 6 0, 6 7 0, 6 8 0CDM 

lit?** 

[oo7i] ^<Dik. z<Dm2<D\B\&m£tm&£m2<D 
>^f^ys4i, iigitattaj^^^^s 5 1 , si 

©iiUB^f^ys 6 1 t^OHBBBItBBlExy 

[oo72] (b) it ommm^Tvzfs 

6 1 T^rTCD*^ >^X7-i<^ofc^TOS 1 

tf>ft^g&4 0 o^^wic^-r^p^^^T^^o M 

fctolCl*. 05S^P^^ 6 5 0, 6 6 0, 6 8 0#-£-*l 
■f tllHllSya y^6 5 1, 661, 681 IC<£IE$*U 
7Uy&m&ffi.W.WgL&7 0 1-7 0 5^yPu/^P B 11g 
8tg«gg»7 11-71 5 lZi&iE£tirz*><Dt-$-Z>o C 
CDB#<g£TI3:> S 1 <DB F B 2 5 9 0iUg^UT«l 

[0 0 7 3] ;*lc. Bfl§BtttMUtB*7^?s 8 l 

assnfcss i co«^jgss4 o 00s i com^m^m t 

s2£S5l Ofi^SS§4 o O(&B««^jlE«TdO<!:(0B 
(tsZ-TdO) «WttJU *©»»«iWJHea>KBTA 

[0074] < ts2-Tdo) (omPtmtfim2(om.»mt 

aO£jg*_Tl^ii^{i, »<0JB2©iBl«B7fy^S 
9 1 "C, ilBH»yp-/^|¥2 5 0<O+T% BFBOfI 
4SEttTbs^ (TdO- t s2+Tbmax) IcBfciBUS 
20BFB 2 5 5£BtRU ffi 1 (O B F B 2 5 9 £g£ 
»*T«2<Dl^7£ hWB*BIEU S3(DL/-f79 
hltSR^ftfig-T^p 0 8 (c) (i % C<DS2(Dil^6t^ 
XTy?S9 1 ^TLfc^TOSl CDfI^g&4 0 

[0 0 7 5] *HS6ff5figlcfci\T*>, llll^a^ 
P<tLT, «;*a8iiBSfit crnaxltf. * 1 ©Jfilfctt t 
alX 2 fiO^S?ft£ttB<DB FBlC*tLT\ ft 

*Be«0>S#3B 2 (D&teffi t aOx 2 UT£tt«fe6> B 

SlCcfcUS1 1 CD<f^gffi4 0 0(D{t^ii^{I£@g|{i^ 
Bffiffl£©*©«»tt*B2©»*fflt aOJUTlCT* 



[0 0 7 6] friz. mt£l"<TO \-mmftf£*TyZfS 

i oit, ^3(dl^^7^ h*bicmut. msosit 

SXfy^ S 8 1 (ts2-TdO) 2 <D 

*TyZfS 8 1 *Jfift^[T<D«»f<D»2©U>f 7»> hit 

i^o$$S3(DK7^ hitB<fc-rtitf«fco. . 

[0 0 7 7] S2, 3 COHSS^figCO L S I OtSft^S 
"CJHl\6tl*B F Bl±, ±»0>»y (Oil^lS^^P 
y*»i:lt4BFBll ^P^©««, 
GBEftBihBi& A*^<Dh^>:x;**Off2tt, 
IS®, MlcA^^{ag&tfA:b^#fi, 

B F BSt^P y*BBttlM±B 1 OfreSKftXE 
8y5al/-y3>iSlCOt\Tt>SEB F B<E>A*|3S 
*"Cta*«Ja»lC-30Ttt|»*«ftt^-C, LSI(D 

^vmuittmx'. ^l^x^b f BcDfi^a^dco^ 

ffi«*«KE-rti(ict<. iglfgtf) x + zl - ussst o lift 
*BBBBB«ffiJ»i::?T ? c <h#-Cf** 0 
[oo7 8i m % *&mt±m<D&nm : Bm<Dmw\zm 

££ft£fcGDT/ci:<* *<0BB<0BBrtT«*ffiBG*pT- 
t^T&^o S2, SB3G>XJfiJBB<0L S I CDS 

ft^arcii, *toMr«BKBB7n?»W0>ft*S 
EHS1AQR1 0«tt«flLtlcfc<Scfc5ICU 

^BBSti^ttB i (om^mmz^co bfb^i mtat 

SBBBA^R l OBftBttTT* t> & U , » A"T * B F 
BOfttflMi'CiottcfclN. fflSftCDB F B^H?iJ(C 

ffAftitf. BBBB7P!y^B<Z)BABBBBB^lR 
1 0^*Sfil^y/Jx$<T ! t), s&EiftX+i-BBatMi 

B4BBBBB«ngBTft«. 

[0 0 7 9] S^:. MOB F B^At-Siir, 
fnoBF B*«B-r^ilEHB^Py^»fiEli;Tfto 
tt)<fcl* iiEBOffift^^y^aft-SilgHB^ 

p zm<D b f b *«*-&t>i±nii, a^taniBHcDffi 

*<tHB«S^««*ilIl$ti--SC<t^pIfig<h75:-5 e 

[0 0 8 0] ^*zL-aBi^fi^g»oas 

fflHBcDSR^HftlCifcB&L S ITfcoTt, SI2, 
[0 0 8 1 ] 

[3e^O«jSl *JSW©Ay7 7BB7ny*li, A* 



( 12 ) 



^^2001-332693 



£ & IC S Kff^JS&CDiljii -> £ 3. U— > 3>^UIf 

[0 0 8 2] COB FB ^fflt^^^W© L S I 

B F BtfftA£4^.T^,\2>m^&&<Dmmmm : $:B F Btf> 
M L £ -T 3 C £ < U TUSS UfcSL 

B F B<Di£Lii*$:i7P<fcplCl/TlN-5<D-e> KtfgCD 

[0®<DffiJii>3:t}tW] 

[01 1 *36w©ifs i (ommBmoBF Bti^n.5 

KHUl^n y f Pic felt 5 ftiigfltt©«Be«fi££ t*? 

[s 2 ] *&w<D& 1 <Dnmmm<D bfb icfcit-sas 

[03] @2CM7'J h@^gBtttCg-3*<< BFBW 
0S&*gJle U"T 7 9 h/t*-> (a) <h"?-<Dl?<lls]«&0 
(b) -C£>-5„ 

[04] 70 h^SBttlZgtK, ffe©BF 

&<Dmi&&mi"<7 0brt-5'-> (a) £-£<£^HffiHlS§ 
0 (b) 

[0 5 ] *38Wro8S 2 L S I ©tftft^&OD 

«B&«:^t-3iEn0-C&^) <> 

[0 6 ] *j6w©s 2 ommmmoy l s i ©tatt:^© 



^0©W|-CS)-5o 

[0 7 ] $»wos 3 (Dnmmmv l s i rotstt^iiw 
«SB8^^-r3iEn0-rfc^„ 

[0 8] g1 O<i^glS(D«SCW/3:yPy>>0(DffijT* 
•£„ 

[0 9 ] 10-11 4 9 4 mkm\Zffifjit<ftfi:i£ 

•5. 

[010] 2 7 4 2 6 0^ffi|CPI^$+l^: 

[011] t$H!¥ 1 0- 3 3 5 4 7 0^$8lCg§7F$*l 
/tS£*tf> ^ p y $ x * i - Zi&ElT Z> <D#J.£ tfT m 

1 . 10 1, 111, 12 1 A2)gP 

2, 102, 112, 122 il^ISSSP 

3, 103, 113, 123 &*igfl 

5 xiim=f- 
7 as^fls? 

1 1 0, 1 20 Ay 37 7 0S& (BFB) 

11—16 PMOS 

3 1—36 NMO S 

5 1-5 6 #"J->U=1>E1& 

61-66, 71—76, 81-85 ISi® 

9 1 m^m 

9 2 ig*ftI£H 

loo mmmmyuy&mo&meiift (bfbo 

11D-16D, 3 1 D— 36D K U-f >t£ifcffi« 
IIS, 13S, 15S, 3 1 S, 33S, 35S 

11CS, 13CS, 15CS, 31CS, 33CS, 
35CS, 11CD— 16CD, 31CD— 36CD, 
5 1 C P-5 6CP U>*<7 h?L (CH) 
61V-66V, 72V— 76V «?-f7*-;MV 
H) 



10 0 

hi 



mi ] 




(mm) 



V 1 ^1NV2 2 } I N 
1 N V 2 1 I N V 2 m 




( 13 ) 



^2001-332693 



[0 2] [0 3] 




610 



(a) 

jr?d> 701 

, Uaiil 

!«2o beiT 

201 304 

Fteth 704 

, 291 V 



[B6] 

(b) 



601 



L.J..^fiLi [>. l_.L...20lA r -. 



!^s^ * 621 i ms _ 

ilXli Ly-fr™ 

j 201J14 

! Fhci — TV 704 

j I T315U 

705 



630 [2Q.lJi 



631 1201 <> 



706 



201 



II 1 ] 



(c) 



701 



^\^S 1 



J621 I^OXi __. 



203 314 
i 



631 ! 205 <» 



7a ±Ji'±3?<Otfc&*ftm = r 



S 2 



S 3 



'S4 



( 14 ) 



ttM2001-332693 



[0 4] 



[0 5] 




(a) 



VDD 




3^1 ^2 33 J. P ^ 



36 



GND 
(b) 



( 555 ) 



I 



-s^S 1 0 



I 



I 



-\^S 5 0 



S 6 0 




S^7 0 



I* 



YES 

^2CjrPy ^k^^T^f^S 8 0 



'VS 9 0 



[08] 



(a) - 



1650 660 259 670 680 [690 

— >y-C_]-^ — □ — ^M=M>y-a 

701 702 703 704 705 



651 661 



(b) ~ 




711 



400 



7?2 " 7I 




3 714 715 



(c) 



400 

.51 661 255 670 681 690 

r 12 713 714 715 




711 712 



( 15 ) 



^2001-332693 



[0 7] 



[0 9] 



C iiSi ) 



I 



± 



I 




$&2CD@*| 



S 7 1 



Ofg^^S&O 



J 



1 &^K7»Wfm [ vSlOQ 




923 j 

I 
I 







D Q 


P3 

A. 




CLK 



928 



(b) 



925 '~fc CLK 



D Q 



-933 



( 16 ) 



W682001-332693 




(51) Int. CI. 7 

HOI L 21/82 

H0 3K 19/0175 

// H 0 3 K 5/13 



F I 

H 0 1 L 21/82 
H 0 3 K 1 9/00 



7-73-k mm) 

D 5 J 0 5 6 
1 0 1 N 



F*-A(#2f) 5B046 AA08 BA04 JA05 KA06 

5B079 BA20 BB10 BC03 DD06 DD08 
DD20 

5F038 CA03 CA17 CD06 CD08 CD09 
EZ20 

5F064 BB07 BB26 CC12 DD03 DD04 

DD07 DD10 DD14 DD25 EE22 

EE47 EE54 HH09 HH12 

5J001 AA05 AA11 BB12 DD00 

5J056 AA00 AA39 BB21 CC05 DDI 3 

DD29 EE15 FF08 HH03 KKOO 



